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Description 

Thepres ntinv ntion relates to a process for re- 
covering thylene (co)polymers from a melt or a sol- 
ution containing volatile components, which melt or 
solution contains or may contain also monomer(s), in 
addition to solvent, by feeding the melt or solution Into 
an evaporating zone, In which most of the volatile 
components evaporates and is carried off, and pass- 
ing the resulting melt or concentrated solution, from 
this evaporator Into a devolatilizing extruder and 
processing it In a manner known perse to form a gran- 
ulate. 

The preparation of polymers, particularly of poly- 
olefins, more particularly the preparation of homo- 
and copolymers of ethylene, can be effected in the 
absence of a solvent, as so-called gas phase poly- 
merization, and in the presence of a solvent, as sus- 
pension polymerization, or as solution polymeriza- 
tion. The polymerization of ethylene can be effected 
also under high pressure in the absence of solvents 
with radical-forming agents as catalysts. In suspen- 
sion or solution polymerization and In high pressure 
ethylene polymerization the polymer is recovered by 
separating off solvent and/or monomer(s). 

According to a process known in the art (see re- 
port 19B of Stanford Research Institute page 143- 
160) ethylene (co)polymers prepared according to a 
solution are recovered by passing the (co)poiymer 
solution into a number of evaporating zones (flash 
vessels) connected in series, in which solvent as well 
as unconverted monomer(s) are largely separated 
from the polymer by evaporation. From the final evap- 
orating zone the polymer melt or concentrated solu- 
tion Is passed into an extruder and processed to form 
a granulate. From "Kunststoffe", 71. (1981) pages 18- 
26 and especially Bild 10, It Is known that the extruder 
can be a devolatilizing one. 

That process and other known processes for re- 
covering a polymer, particularly an ethylene (co)poly- 
mer, have a number of disadvantages. First of all they 
are rather laborious and simplification is desirable. 
Fewer processing steps make the upgrading simpler, 
more effective and cheaper. The cost of the invest- 
ment in equipment, too, will then be lower. Moreover, 
the applicability of the above-mentioned and other 
processes known In the art is rather limited. The vis- 
cosity of the melt or of the concentrated solution in- 
creases as the molecular weight increases, and as 
the molecular weight is higher or the melt index 
(ASTM D-1238) lower, the outflow from the evapor- 
ating zone, from which a melt or concentrated solution 
flows to an extruder with granulator, will be worse. In 
order to v ntualiy obtain granulate having sufficient- 
ly low proportions of volatile components, a reduced 
pressure must often b maintained in the final evap- 
orating vessel for the purpose of properly evaporating 
volatile compon nts. Pr ssures of some tens of mm 



of mercury to about 10 mm of mercury or ven low r 
have been sugg sted. Substantial vaporation In- 
volves a stronger deer ase In th temperature of th 
melt than less substantial evaporation (heat of evap- 

5 oration volatile components), as a result of which the 
viscosity of the melt or concentrated solution increas- 
es, and as the molecular weight increases outflow 
difficulties will be encountered sooner. In order to limit 
the evaporation of volatile components and conse- 

10 quently the decrease in temperature, the pressure of 
the final evaporating vessel is not reduced. In that 
case, too, the outflow will be worse as the molecular 
weight increases and eventually be unacceptably 
slow. In order to carry off more volatile components 

15 now, it is suggested in the European patent applica- 
tion 27700 to supply an Inert stripping gas for the 
evaporating zone (flash vessel). Owing to the supply 
of this stripping gas, the evaporating surface will be 
Increased, enabling a larger quantity of volatile com- 

20 ponents to escape, it is difficult for volatile compo- 
nents to evaporate from such viscous systems, even 
though temperature and pressure are such that in a 
non-viscous solution the evaporation would be rapid. 
That is why is this process the creation of a large sur- 

25 face is important From this application it is known 
also that a higher preheating of the polymer solution 
will result in thermal decomposition and in gel forma- 
tion, so that this does not provide a solution fortiie ex- 
isting problems either. This process therefore does 

30 not provide a solution for upgrading high-molecular 
polyethylene. 

For economic reasons and for reasons of envir- 
onmental hygiene the requirements regarding the 
permissible quantities of volatile components in gran- 
ds ulate of ethylene(co)polymers are made increasingly 
severe. The removal of volatile components does not 
always proceed very smoothly. When ethylene is 
homopolymerized, only solvent and ethylene must be 
driven out. The volatile ethylene can easOy be re- 

40 moved in the evaporating zone (flash vessel) and op- 
tionally In devolatilizing sections of an extruder. Ac- 
cording as It is more volatile, the solvent, too, will be 
easier to remove, if copolymers are to be prepared, 
and in the past few years there has been a strongly 

45 growing Interest in ethyIene(co)poiymers, particularly 
in the so-called linear low density polyethylene 
(LLDPE), it will be more difficult for the comonomer 
to be removed from the polymer as the molecular 
weight of the comonomer increases and, consequent- 

50 ly, the volatility decreases and as a larger quantity of 
comonomer Is used. Either copolymer granulate is 
then obtained with too high a content of volatile conv 
ponents or laborious purf ication processes must be 
applied. This will hav to b tak n into account par- 

55 ticularly in so far as the said LLDPE Is cone rned, In 
respect of which higher comonomers, such as h xene 
or octene, or possibly ven higher olefins, are prefer- 
red and these are used In larger quantities compared 



2 



3 



EP 0 102 122 B2 



4 



with earlier copolymers. 

Th r Is a definite want now of a universal un- 
grading process that can be applied to upgrade solu- 
tions of polymers, particularly of polyethylene, with 
relatively low molecular weights in volatile solvents, 
as well as solutions of ethylene-polymers with high 
molecular weights, for Instance melt indices lower 
than 1, In less volatile solvents, as well as copolymers 
with relatively large quantities of higher conru3nomers, 
such as hexene, octene or higher, the molecular 
weights of which may also be high, to form granulate 
with low percentages of volatile components. Gener- 
ally the content of volatile components must be lower 
than 1000 ppm, preferably lower than 250 ppm and 
more specifically lower than 50 ppm. 

It has now been found that polymers with a very 
low content of volatile components, specif icaliy ethy- 
lene(co)polymers from a solution that may. in addition 
to solvent, also contain monomer(s), can be recov- 
ered by passing the solution into an evaporating ves- 
sel (5) in which most of the volatile components evap- 
orates from the solution and is carried off, and pass- 
ing the resulting melt or concentrated solution from 
this evaporator (5) into a devoiatilizing extruder (8) 
and processing It In a manner known per se to form 
granulate by - and this characterizes the invention - 
passing the concentrated solution or melt from the 
evaporating zone (5) Into the extruder (8) under at- 
mospheric or reduced pressure, using a metering de- 
vice (6) across which a pressure difference Is main- 
tained between the evaporating zone and the feed 
section of the extruder so that the pressure differ- 
ence is used as the driving force to meter the polymer 
and, in this process setting the metering of the poly- 
mer and the speed of the extruder so that the extrud- 
er screw(s) in the feed seciton is (are) filled inconrv 
pleteiy. 

In the extruder into which the polymer melt or 
concentrated solution is fed preference Is given to 
baclcward devolatilization. 

Generally atmospheric or near-atmospheric pres- 
sure will be maintained in the feed of the extruder, 
particularly if baclward devolatilization is applied. 
Small deviations from the atmospheric pressure, up 
to for instance 0.1 bar (0.1 atm), are possible and are 
included. Feeding may be effected also under clearly 
reduced pressure, but in case of backward devolatil- 
ization sealing provisions will then be required, which 
are generally not sufficiently set off by advantages, 
and for this reason preference Is given to atmospheric 
or near-atmospheric pressure. Thus a difference in 
pressure between evaporating zone and extruder 
feed is used as driving force to feed the concentrated 
solution or melt via the m tering devic into the x- 
truder. 

The device used in th process according to the 
Invention for recovering polymer from a melt or solu- 
tion containing volatile compon nts, consists of an 



evaporating zon (5) with a f d for polymer melt or 
solution, a vent (7) for V latlle compon ntsandadis- 
charg forpolym r melt or concentrated polymer sol- 

6 utiontoan xtruder (8) provid d with one or more de- 
volatilizing sections and. In the discharge from evap- 
orating zone to extruder, a metering device (6) that 
also functions as a pressure-reducing device. 

The device is compact and effective and makes 

10 it possible to recover polymer efficiently. Moreover, 
the device Is suitable for universal use and can be ap- 
plied for recovering polymers varying in melt viscosity 
from melts or solutions with varying percentages of 
volatile components varying in volatility. 

15 The process according to the present invention Is 
particularly suited for the recovery of polymers, par- 
ticularly ethylene(co}polymers having a high molecu- 
lar weight, for instance ethylene(co)poIymers having 
a mett index (ASTM D-1238 cond. E) lower than 2, 

20 more specifically lower than 1 , and Is even suited for 
the recovery of ethyl ene(co)polymer5 having a melt 
Index of a few tenths and to a few hundredths or even 
lower. 

The melt of such high-moiecular ethy- 

25 lene(co)poiymers is so viscous that, witiiout metering 
device across which a difference In pressure Is main- 
tained, there will be no or insufficient outflow. By 
maintaining a difference in pressure between the 
evaporating zone and the extruder feed a proper out- 

30 flow of the polymer melt or concentrated polymer sol- 
ution Is achieved. The average person skilled In the 
art can easily determine by experiment the fail in 
pressure required to ensure a good outflow of the 
polymer mett. This fail in pressure is substantially de- 

35 termined by the viscosity of the polymer melt or con- 
centrated solution, and this viscosity In Its turn de- 
pends on molecular weight, temperature and to a less 
degree on the content of volatile components. Forthe 
rest the pressure Is not critical, although it will be kept 

40 as low as possible In order to be able to evaporate a 
maximum amount of volatile components. The chos- 
en pressure will therefore generally be high enough 
to ensure a good outflow of the polymer melt, but not 
or only little higher. The fact is that higher pressures 

45 will result in a reduced evaporation of the volatile 
components so that more components will then have 
to be evaporated in the extruder, in general the inten- 
tion is exactly to evaporate as small a quantity of vol- 
atile components In the extruder as possible. In addl- 

50 tlon to maintaining a pressure drop in the processing 
of high-molecular material, the metering device aims 
at effecting a metered supply of the polymer melt or 
concentrated polymer solution to the extruder. 

The quantity of polymer melt fed into the extruder 

55 will then be ind pendent of the speed of the extruder 
scr w (screws), of the polymer flow and of th pres- 
sure drop. There ar always variations In the polymer 
flow, but these are now i veiled out. Without m tering 
device the polymer flow would be dependent of the 
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pressor drop, and only at a certain pr ssure, de- 
p nding on circumstances like viscosity, polymerf low 
rate, would th evaporating zone be neither filled nor 
emptied. The use of th m teringd vie makes it pos- s 
sible to operate independently of the pressure in the 
evaporating zone. It will also be dear that by using a 
metering device the quantity of polymer melt fed into 
the extruder is independent of the speed of the ex- 
truder screw (screws) and that at such an extrusion io 
speed that the screws are filled incompletely the 
evaporating zone is not emptied and the pressure in 
that zone does not drop out The chosen speed of ro- 
tation and, of course, the chosen dimensions of the 
extruder must be such that the quantity of polymer is 
melt to be supplied can easily be processed. The in- 
complete filling of the extruder screw (screws) is nec- 
essary in order to properly remove volatOe compo- 
nents from the polymer melt. Backward devolatiliza- 
tion in particular is unsatisfactory when the extruder 20 
screw(screws) is (are) filled completely. Now the de- 
gree of filling can be regulated by the speed of the ex- 
truder. Thus the final content of volatile components 
can be made to suit the requirements. As the extruder 
speed increases, the filling of the screws will be less 25 
and the shear in and kneading of the polymer melt will 
increase, so that the devoiatilization will be more 
complete. Generally the extruder screw(s) is (are) fil- 
led to a maximum of 65 % of the volume available, 
preferably not more than 50 % and more specifically 30 
not more than 40 %. Af ill of about 30 % is particularly 
effective. Lower fills may be applied, but offer hardly 
any added advantage. Thus a fill will generally not be 
lower than about 25 %. The devoiatilization of plastics 
in multi-screw extruders is otherwise known per se, 35 
for instance from Kunststoffe 71 (1981) 18-26. 

The metering device, across which there may be 
a difference in pressure, may be a controllable valve, 
for instance, or any other known and suitable device. 

Extruders have been known for long in many de- 40 
signs. 

Devolatilizing extruders, with or without backward de- 
voiatilization, are known also. In the present device a 
single-screw as well as a twin-screw extruder can be 
incorporated. Preference is given to applying a twin- 45 
screw extruder. Twin-screw extruders with co-rotat- 
ing screws are seif-cleaning, and the spread of the 
residence time Is smaller than in single-screw extrud- 
ers, so that a mere homogeneous granulate is ob- 
tained. Owing to the narrow distribution of the resi- so 
dence time, the percentage of the material having 
long residence times is very small, and therefore the 
occurrence of gels and thermal decomposition can 
be ignored. The twin-screw extruder preferably has 
co-rotating scr ws. 65 

The present process can b used for r covering 
a vari ty of polymers but is particularly suited for re- 
covering poiyoief Ins, particularly polyethylene or co- 
polymers of ethylene, though the Inv ntion is not lim- 



it d th reto and oth r ol fin polymers, for instance 
elastomeric ot fin copolymers, can b recovered as 
well. The present process particularly suit d for re- 
covering ethylene copolymers containing relatively 
large quantities of higher comonomers. The LLDPE 
mentioned earlier is perferably a copolymer of ethy- 
lene with olefins having at least 4 carbon atoms, for 
instance with butyiene, hexene, 4-methylpentene-1, 
octene, decene, dodecene, etc. The density of such 
LLDPE is lower than 0.935 and to this end relatively 
large quantities of the comonomer have to be incor- 
porated by polymerization, at least substantially more 
than in the sofarcustomary copolymer grades having 
densities of at least 0.940, which generally contain 
only relatively small quantities of propylene or buty- 
iene. 

In the solution polymerization of ethylene, with or 
without one or more a-oief ins having at least 3 carbon 
atoms, solutions are mostiy obtained containing 15- 
20 % by weight polymer. Lower concentrations are, of 
course, possible without objection, but for these larg- 
er quantities of solvent and larger reactors are re- 
quired, which is uneconomic. With higher concentra- 
tions the viscosity of the solution increases and is apt 
to be so high that it will be difficult to stir the contents 
of the reactor and, moreover, a good deal of energy 
will be required for the stirring. The viscosity, of 
course, depends not only on the concentration, but 
also on the reactor temperature and on the molecular 
weight of the polymer. The concentration, therefore, 
is not a critical factor. The most favourable concentra- 
tion Is determined in dependence of the circumstanc- 
es. 

Asolution obtained in such a polymerization proc- 
ess can be fed 6\recA Into the evaporating zone of the 
device, 

but the solution can first be concentrated In a 
separate preposed evaporating zone and then be fed 
into the evaporating zone of the device. 

In the feed to the evaporating zone a valve is in- 
corporated for the purpose of maintaining the pres- 
sure in the polymerization reactor. Valves and/or 
pressure regulating devices will be present in the 
lines also if a pre-evaporating zone is used. Anyone 
skilled in the art can, without problems, make the 
necessary provistons for the pressure control, and 
this point will not be considered in Hirther detail here. 
It is often desirable for the polymer solution to be 
heated before feeding it into the evaporating zone. A 
heater will then be placed before the upgrading de- 
vice according to the invention. It will be quite evident 
to the person skilled In the art that for the proper func- 
tioning of the device the polymer solution must be 
brought to a certain minimum temperature b fore be- 
ing fed into the evaporating zone. The level of this 
temp rature depends on a number of factors, such as 
kind of solvent, quantity and nature of r maining com- 
onomers. polymer concentration, and the lik , and it 
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is not possible, therefor , to give certain values in this 
connect) n, but anyone sidii d In the art will be able 
to determine without any trouble a usabi tempera- 
ture rang onth basis of the pr vailing circumstance s 
es. Of course, the chosen temperature must not be so 
high as to result In polymer degradation and/or gel for- 
mation. 

The quantities of solvent and monomer(8) evapo- 
rated in the evaporating zone may vary within wide io 
limits. As the evaporation In the evaporating zone In- 
creases, the evaporation in the extruder may be less 
and vice versa. It will also be understandable that 
polymer melt and concentrated polymer solution are 
concepts that overlap one another. The polymer is 
mass that must be upgraded is a mixture of polymer, 
solvent and monomer(s). As the evaporation of sol- 
vent and monomer(8) therefrom proceeds, the mass 
will be regarded nriore as melt than as a solutionp but 
there is no essential difference. 20 

The quantities of solvent and monomer(s) to be 
evaporated in the evaporating zone are determined 
by factors like temperature and pressure. As the tem- 
perature Is higher and the pressure lower, more vol- 
atile components (solvent and monomer(s)) will evap- 25 
orate. The pressure in the evaporating zone must at 
least be so high that with the prevailing viscosity the 
outflow of the polymer melt to the extruder wilt be 
guaranteed. A pressure of at least 1.5 bar (0.5 bar 
gauge) is mostly desired. In processing polyethylene so 
with a melt index of 2 or lower the pressure may be 
higher, often about 4-6 bar. For very high-molecular 
polymers whose melt or concentrated solution is very 
viscous even higher pressures may be applied. In do- 
ing so care should be taken that sufficient quantities 36 
of volatile components evaporate so that not too 
much will have to be evaporated in the extruder. 

Now if ethylene with minor quantities of one or 
more a-olefins having 3-15 carbon atoms are poly- 
merized in t he presence of a catalyst known per se In 40 
a hydrocarbon solvent, e.g. hexane, heptane or light 
petrol with a boiling range of 60-80''C, at a tempera- 
ture of 175-230^0, In reactor 1 (see fig.) to form an 
ethylene polymer having a melt Index (ASTM D-1238) 
of 0.1-50 and a density of 0.935 or lower. In which 45 
process this ethylene polymer Is obtained in an ap- 
prox. 20% (wt) solution, this ethylene polymer solu- 
tion can be fed forthwith into an evaporating zone and 
partof the volatile components can be evaporated off 
to a polymer concentration of, for instance, 35-45% so 
(wt). After that the solution must be heated to a tem- 
perature of 230-290''C. for instance 260'>C, upon 
which It is fed Into an upgrading device according to 
the Invention. The polymer solution can be fed also di- 
rect from r actor (1 ) through line (2) through product ss 
heater (3), valve (4) Into vaporating vessel (5) ac- 
cording to the invention. 

In it so much of the volatile components Is evapo- 
rated that the concentration increas s to 80-99%(wt) 



polymer. Th volatile components ar carried off 
through vent (7). The melted polym r mass can now 
b passed ov r a metering device (6) into an extruder 
(8) with backward vent (9). By the xpanslon to about 
atmospheric pressure large part of the volatile com- 
ponents escapes. These are carried off by the back- 
ward vent The polymer melt is further carried off by 
the extruder, which may incorporate one (10) or n)ore 
(11) additional vents, so that a polymer melt may be 
obtained whose content of volatile components may 
be lower than 500 ppm. In these devolatilizing sec- 
tions the fniing of the extruder channel must be in- 
complete. In order to be able to influence the effeo- 
tiveness of the devoiatillzation process, the tempera- 
ture of the melt, the amount of shear, the residence 
time In the devolatilizing section and the filling of the 
extruder channel can usually be varied. The resi- 
dence time, the amount of shear and the filling of the 
extruder channel can be influenced, at a given flow 
rate, only by the geometry of the extruder and the 
speed of the extruder screw (screws). Once the ex- 
truder and the screw (screws) have been chosen, 
only the speed remains to serve as regulator. The 
quantity of polymer passed through the extruder per 
unit of time Is jet with metering device (6). A change 
in the extruder speed then influences the degree to 
which the screw (screws) is (are) filled, but not the 
quantity of polymer that is passed through. 

The extruder feeds the polymer melt into a gran- 
ulator In which the melt is processed to form granu- 
late. 

In the device provisions known per se can be in- 
corporated. Thus it is known to reduce the content of 
volatfle components of polymers by supplying In the 
extrusion process, a blowing gas or foaming agent. 
This can be done also in the present process and the 
extruder to be used may have the provisions required 
for this purpose. In the devolatilizing sections re- 
duced pressure Is mostly applied. For the granulation 
a pressure build-up is required now. This pressured 
build-up can be realized with an extrusion screw sec- 
tion, but, for instance, also with a gear pump Installed 
after the final devolatilizing section. This is only by 
way of example, for there are a number of other pos- 
sibilities suited to obtain the desired pressure build- 
up. 

It will be dear that within the scope of the Inven- 
tion it will be possible to use a variety of modes of re- 
alizing the device and process described. 

The invention Is elucidated by means of the fol- 
lowing example without being restricted by it 

Example 

In a device, consisting of an vaporating zone (5) 
with fe d for polymer solution (2), v nt for volatile 
compon nts (7), a discharge for th concentrated 
polymer 8olutk>n, the throughput of which is set with 
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a metering device (6), across which a diff rence in 
pressur can b maintained, and a twin-screw devo- 
latllizing extrud r (8) with a backward vent (9) and two 
forward vents (10 and 11), a solution f a copolymer 
of ethylene and octene in light petrol is fed Into evap- 
orating zone (5) at a rate of 1 757 parts by weight/hour. 
The density of the ethylene-octene copolymer Is 920 
kg/m^. The melt index (according to ASTM D-1238) is 
1.1. The temperature of the solution is 240 "C, The 
solution consists of 615 parts by weight of ethylene 
copolymer, 936 parts by weight of light petrol and 206 
parts by weight of octene (unconverted comonomer). 
The pressure in the evaporating zone is 4.5 bar. From 
evaporating zone (5) a solution containing only 54 
parts by weight of petrol and 22 parts by weight of oc- 
tene is passed to the extruder at a rate of 691 parts 
by weight/hour. Just before metering device (6) the 
temperature Is 215**C. This solution, resp. melt con- 
taining 11%(wt) volatile components, is further liber- 
ated from volatile components in the extruder. The 
degree to which the devolatilizing sections of the ex- 
truder are filled is 30%. The pressure in backward 
vent 9 is 1 032 mbar, i.e. about as much as at the feed 
of the extruder, the pressure in the first forward vent 

(10) Is 156 mbar, in the second forward vent (11) 24 
mbar. The copolymer granulate that is eventually ob- 
tained contains 400 ppm petrol and 350 ppm (parts by 
weight per million) octene. Before the second vent 

(11) water may be injected. If 0.15%(wt) water calcu- 
lated in respect of the ethylene copolymer throughput 
is fed, the content of volatile components in the ethy- 
lene copolymer granulate falls to 250 ppm peta^ and 
200 ppm octene. 



Claims 

1, Process for recovering ethylene (co)polymers 
from a melt or a solution containing volatile conv 
ponents. which melt or solution also contains or 
may also contain monomer(s), in addition to sol- 
vent, by feeding the melt or solution into an evap- 
orating zone (5) In which most of the volatile com- 
ponents evaporates and is carried off, passing 
the resulting melt or concentrated solution from 
• this evaporator (5) Intoadevolatizing extruder(8) 
using a metering device and processing It in a 
manner known per se to form a granulate, char- 
acterized in that the concentrated solution or melt 
Is passed from the evaporating zone (5) into the 
extruder (8) under atnfu>spheric or reduced pres- 
sure, while a pressure difference is maintained 
between the evaporating zone and the feed sec- 
tion of the xtruder so that the pressure dlffer- 
enc Is used as the driving force to meter the 
polymer and, in this process, th metering of the 
' polymer and the speed of the extruder (8) are set 
so that the xtuder screw (scews) Is (are) f Died In- 



completely. 

2. A process as in claim 1 , characterized in that the 
s pressure in th feed sections of th xb-uder is at- 
mospheric or near-atmospheric. 

3. A process as in claim 1 or 2, characterized in a 
further step of venting volatile solvent and mono- 

10 mer components from the feed section of said ex- 
truder. 

4. A process as in any one of claims 1 -3, character- 
ized In that the volume of the extruder will be f il- 

15 led from a minimum of 25% to a maximum of 65% 
of the extruder volume. 

5. A process as In daim 4, characterized in that from 
30% to 50% of the volume of the extruder is filled. 

20 

6. A process as in any one of claims 1-5, character- 
ized In that the recovered polymer Is a linear low 
density polyethylene with a density less than 
0.935. 

25 

7. A process as In any one of claims 1-6, character- 
ized In that the pressure maintained in the evap- 
orating zone is at least 1.5 bar. 

30 8. A process as in claim 7, characterized in that the 
pressure maintained in the evaporating zone will 
vary from 1.5 to 6 bar. 



35 Patentanspruche 

1. Verfahren zur Gewlnnung von Ethylen(co)poly- 
meren aus einerf IQchtlge Bestandtelte enthalten- 
den Schmeize oder Losung, weiche Schmelze 
40 Oder Lfisung neben LSsungsmittel auch (ein) Mo- 
nomer(e) enthaltoderenthalten kann, durch Ein- 
bringen der Schmelze oder Losung in eine Ver- 
dampfungszone (5), in welcher der Hauptteil der 
fluchtigen BestandteOe verdampft und abgefQhrt 
45 wird, Leiten der resuitierenden Schmelze oder 
konzenbierten Losung aus diesem Verdampfer 
(5) In einen Entgasungsextruder (8) unter Ver- 
wendung einer Dosiereinrichtung und Verarbei- 
ten derselben zu einem Granulat In an sich be- 
so kannter Weise, dadurch gekennzelchnet, dad die 
konzentrierte L5sung oder Schmeize unter atmo- 
spharischem oder reduziertem Druck aus der 
Verdampfungszone (5) in den Extruder (8) gelei- 
tet wird, wShrend ein Druckunterschied zwischen 
55 der Verdampfungszone und dem Zufuhrb reich 

des Extruders aufrechtg halt n wird, so daQ der 
Druckunterschied als Treibkraft zur Dosierung 
des Polymers verwendet wird, und da& bei die- 
sem Verfahren di Dosierung des Polymers und 
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di Geschwindigkeit des Extruders (8) derart ein- 
gestellt w rden, da& die Extruderschnecke(n) 
unvollstSndig gefQIlt wird (ward n). 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, da& der Druck in den Zufuhrbereichen 
des Extruders atmosphSrisch Oder fast atmo- 
sphSrisch ist 

3. Verfahren nach Anspruch 1 0der 2, gekennzeich- 
net durch einen weiteren Schritt des Abziehens 
von fIGchtigem L6sungsmittel und Monomerbe- 
standteilen aus dem ZufOhrabschnitt des Extru- 
ders. 

4. Verfahren nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, da& das Volumen des Ex- 
truders von einem Minimum von 25 % bis zu ei- 



6. Verfahren nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, da& das gewonnene Po- 
lymer ein lineares Polyethylen geringer Dichte 
mit einer Dichte von unter 0,935 ist. 

7. Verfahren nach einem der Anspruche 1 bis 6, da- 
durch gekennzeichnet, da(^ der in der Verdamp- 
fungszone aufrechtgehaltene Druck mindestens 
1,5 bar betragt 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, da& der in der Verdampfungszone auf- 
rechtgehaltene Druck von 1,5 bis 6 bar varliert 



Revendications 



d I'extrudeuse (8) sous pression atmosphdrique 
ou rdduite, tout en maintenant une difference de 
pression entr la zone d'dvaporation et ia section 
5 d*aiimentation d I'extrudeuse d sorte qu'on uti- 
lise cette difference de pression comme force 
d'entratnement pour doser ie polym6re et, dans 
ce precede, on regie Ie dosage du polymere et la 
Vitesse de Textrudeuse (8) de maniere que la ou 
10 les vis de I'extrudeuse solt ou solent incompiete- 
ment r6mpiie(s). 

2. Procede seion la revendication 1, caracterlse en 
ce que la pression dans les sections d'alimenta- 

IS tionderextrudeuseestatmospheriqueou proche 
de I'atmospherique. 

3. Procede selon la revendication 1 ou 2, caracteri- 
se par un stade suppiementaire de ventilation du 
solvent votatil et des composants monomeres e 
partir de la section d'alimentation de ladite extru- 
deuse. 

4. Precede selon Tune quelconque des revendica- 
tions 1 e 3, caract^rise en ce qu'on rempllt Ie vo- 
lume de i'extrudeuse e partir d'un minimum de 25 
% e un maximum de 65 % du volume de Textru- 
deuse. 

30 5. Procede selon la revendication 4, caracterise en 
ce qu'on remplit de 30 e 50 % du volume de I'ex- 
trudeuse. 

6. Precede selon I'une quelconque des revendica- 
35 tions 1 e 5, caracterise en ce que Ie polymere re- 

cupere est un polyethylene lineaire de basse 
densite dont ia densite est inferieure e 0,935. 

7. Procede selon I'une quelconque des revendica- 
40 tions 1 e 6, caracterise en ce que ia pression 

maintenue dans la zone d'evaporation est d'au 
moins 1,5 bar. 
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nam Maximum von 65 % des Extrudervolumens 20 
gefulltwird. ^ 

5. Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet, dal^ 30 % bis 50 % des Volumens des 
Extruders gefuilt werden. 25 



Precede de recuperation de (co)polymeres 
d'ethyiene e partir d'une masse fondue ou d'une 
solution contenant des composants volatils, cette 
masse fondue ou solution contenant egalement 
ou pouvant contenlr egalement un ou plusteurs 
monomere(s), en plus du solvant, consistent e 
admettre ia masse fondue ou la solution dans une 
zone d'evaporation (5) dans laquelle la majeure 
partie des composants volatils est evaporee et 
entratnee, e faire passer la masse fondue ou la 
solution concentres r6sultante de cet evapora- 
teur (5) dans une extrudeuse devolatilisante (8) 
en utilisant un disposltif doseur et e la traiter de 
fa^n connu pour former un granule, caracterise 
en c qu'on fait passer ia solution concentree ou 
la mass fondue depuis la zon d'evaporation (5) 



45 



so 



55 



Procedd selon la revendication 7, caracterise en 
ce que la pression maintenue dans la zone d'eva- 
poration varie entre 1,5 et 6 bars. 
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